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ABSTRACT: Forestry education in the United States has been hailed for its ability to provide students with the 
scientific and technical skills needed for a career in forestry as much as it has been criticized for ignoring social 
dimensions of the discipline. Its inability to adapt curriculum to the increasingly multidisciplinary nature of the forestry 
profession has led to stagnant or decreasing enrollment and lack of student diversity in recent years. While forestry 
education and curriculum has been thoroughly analyzed at the undergraduate level, no such analysis exists for graduate 
curriculum. This study analyzes the course content of 40 graduate-level forestry programs across 31 public and private 
institutions in the United States, using a quantitative content analysis to determine what curriculum disparities exist 
and how future course content can be improved. We classified courses into three categories: Science/Technology, 
Economic, and Social courses through a dictionary of key words to search institutions’ curriculum documents, excluding 
special topics, directed studies, thesis, and independent research credits with non-descriptive course titles and/or course 
descriptions. We conclude that graduate curriculum across universities is composed disproportionately of scientific and 
economic courses, fostering understanding of these forestry topics, while social curriculum is persistently lacking. 
Analysis and suggestions for improvement follow.
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INTRODUCTION
Once a technical discipline primarily dedicated to 
extractive resource management, the forestry profession 
has evolved and broadened throughout the twentieth 
and twenty-first centuries in response to local and 
global changes, such as population growth, urbanization, 
climate change, evolving silvicultural markets, ecological 
damage from pests, invasive species, and intensive land 
use (Bullard et al. 2014, Sample & Bixler 2014, Sample et 
al. 2015). In order to meet the changing needs of modern 
society, forestry professionals must possess in-depth 
knowledge of the ecological, economic, and social values 
of forests in addition to the technical competencies 
traditional to the discipline. To meet these evolving 
needs, forestry education must also evolve to reflect 
changes in the profession (O’Hara & Salwasser 2015, 
Sample et al. 2015). 
Thus, one goal of forestry education has been to produce 
“society-ready” foresters, or ones who are adequately 
prepared to address the changing ecological, economic, 
and social landscape of the profession as described 
above (Bullard et al. 2014, Sample et al. 2015). Modern 
foresters face myriad challenges, such as increasing 
ecological pressures due to population growth, changing 
growth patterns and forest health due to climate change, 
evolving markets for forest products, and working with 
a variety of stakeholders with different visions and goals 
for forest management. A society-ready forester is one 
who is trained in social and political competencies — 
such as effective communication, working with diverse 
stakeholders, knowledge of forest policies, and the societal 
impacts of the pressures and changes mentioned above 
so that they can effectively approach these challenges 
(Bullard et al. 2014). This study investigates the degree 
to which forestry Masters programs are working toward 
this goal in the curriculum by analyzing the content of 
curriculum for scientific, economic, and social themes.
LITERATURE REVIEW
Although the discipline has evolved over time, forestry 
curriculum at the undergraduate level consistently 
lags in adapting to include social competencies, and 
thus in producing society-ready foresters. These social 
competencies are diverse and are equally paramount as 
technical competencies to successful forestry. Specific 
social competencies include active listening, effective 
communication, understanding stakeholder goals, 
knowledge of current forest policies, forestry at the 
urban-rural interface, and international forestry (Sample 
et al. 2015). As the world’s forests, which cover about a 
third of the globe, face increasing pressure from a growing 
population, foresters must be trained to collaborate with 
diverse populations, solve complex issues, and understand 
and shape future forest policy (Sharik et al. 2015). 
Yet, forestry, more than any other natural resource 
discipline, severely lags in teaching social competencies 
(Bullard 2015). This disparity in forestry curriculum 
is sorely felt by employers, who take notice that their 
recently graduated employees, while adept at traditional 
technical skills, are lacking skills in communication, 
leadership, and policy analysis. Furthermore, while 
academic institutions are aware of these shortcomings 
and have taken measures to remedy them, bureaucratic 
obstacles have rendered efforts largely ineffective. The 
resulting impacts are felt by forestry programs and the 
forestry profession as a whole, as explained in greater 
detail below.
Social Competencies: What Employers Want
In a 1949 survey, U.S. foresters ranked 57 general 
and technical competencies by importance, and the 
competencies with the highest ranking involved 
speaking and writing skills (Barrett 1953). Surveys in 
1993 and 1994 reaffirmed the importance of personal 
competencies as well as knowledge of forest policies and 
foreign language skills (Brown and Lassoie 1998, Gilbert 
et al. 1993). In a 1998 survey by the Pinchot Institute, 
forestry employers were surveyed on recent graduate 
performance in a number of skills and competencies. 
Employers consistently mentioned a significant gap 
between curriculum and graduate preparedness in social 
skills, such as communication and leadership (Sample 
et al. 1999, 2000). In the latest survey by Sample et al. 
(2015) administered as a follow up to the 1998 survey, 
employers cited social skills, communication, and other 
human dimensions of natural resource management as 
among the greatest disparities between importance and 
graduate preparedness.
Academic Response & Shortcomings
In response to trends in the forestry profession and to 
meet employer demand, many meetings and symposia 
over the years have been convened to address changes 
in the forestry profession and resulting changes in 
curriculum. In the 1969 National Symposium on 
Forestry Education conference sponsored by the Society 
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of American Foresters (SAF), a growing need for 
leadership and emphasis on the human dimensions of 
forestry were consistently emphasized (Greeley 1969). 
In another SAF sponsored conference in 1991 titled 
"Forest Resource Management in the 21st Century: Will 
Forestry Education Meet the Challenges?” the following 
recommendations were made: placing forest resource 
management in an international context, broadening 
the curriculum to include sociopolitical processes, and 
expanding diversity. (Cortner 1992, Gilbert et al. 1993). 
Most recently in 2014, the University of California, 
Berkeley hosted the North American Summit on Forest 
Science and Education. This conference echoed concerns 
that evolving societal needs require adaptations in the 
profession and, ultimately, the curriculum, and made 
suggestions consistent with those above, including 
greater integration of general and personal competencies 
and creation of a curriculum in which these skills hold 
equal importance with technical competencies (Gilless 
2015, Sample et al. 2015). Other recommendations of the 
Summit included adding social sciences to accreditation 
standards and emphasizing sustainable problem solving 
in the curriculum (Bullard 2015).
Although the need for inclusion of social sciences in 
forestry curriculum is echoed in every major forestry 
education study, there are several factors that prevent 
forestry curriculum from keeping pace with the 
changing needs of society (Graves and Guise 1932, 
Chapman 1935, Dana and Johnson 1963, Bullard et al. 
2014, Bullard 2015). In a survey by Sample et al. (2015), 
departmental deans and directors noted the difficulty 
in maintaining a rigorous technical curriculum while 
broadening the discipline to include social competencies. 
Faculty cited communication issues, resistance to change, 
and lack of faculty skills as the top barriers to adjusting 
forestry curriculum (Sample et al. 2015). Furthermore, 
“curriculum inertia” or institutional bias for the status 
quo prevents changes in curriculum. This inertia prevents 
social competencies from being developed (Bullard et al. 
2014, Bullard 2015). In addition, forestry programs have 
been conslidated from their own college into broader 
academic units within the heading of Natural Resources. 
This consolidation may lead to non-forestry faculty and 
staff, who are not aware of the modern demands and 
challenges of forestry education, being the key decision 
makers in developing forestry curriculum (O’Hara & 
Salwasser 2015).
Resulting Impacts on Academia and Profession
Forestry curriculum’s resistance to change is the cause of 
many modern shortcomings in both forestry education 
and the profession. When compared to forestry programs 
in the United States, general environmental science 
and natural resource programs have been much more 
responsive in adapting to the changing needs of society 
and incorporating sociopolitical curriculum (Bullard 
2015, Gilless 2015). In addition, undergraduate forestry 
programs suffer from declining or static enrollment and 
lack of student retention. From 1980 to 2009, forestry 
enrollment declined the most out of every natural 
resources discipline, with a staggering 58% decline in 
enrollment, from nearly half of total natural resources 
enrollment to 15.7% (Sharik et al. 2015). There has also 
been a significant decline in the number of undergraduate 
forestry programs offered, although this decline is offset 
by other natural resource programs, where enrollment is 
on the rise. Meanwhile, demand from forestry employers 
for qualified employees continues to increase (Innes 
2015). 
Forestry programs also have a marked diversity problem, 
with the majority of students being white males and 
attracting the lowest number of women of all natural 
resource degree programs (Bragg & Tappe 2015, Gilless 
2015, McGown 2015). While the average female 
enrollment across all other undergraduate natural 
resource disciplines was 41% in 2012, female students 
constituted only 18% of total enrollment in forestry 
programs in the same year. In addition, minority 
enrollment in undergraduate forestry programs was 
below the natural resources average of 12%, resting at 
10.5% (Sharik et al. 2015).  If forestry curriculum does 
not adapt to the changing needs of society and attract 
students that reflect the demographics of society as a 
whole, forestry degrees may lose legitimacy in the job 
market, and the forestry profession may decline (Gilless 
2015).
The solution, then, to the shortcomings described above 
is an overhaul of the forestry curriculum to include 
social science competencies with equal emphasis on 
scientific, technical, and economic competencies. While 
forestry curriculum has been analyzed for disparities 
at the undergraduate level, no such analysis exists for 
graduate curriculum. Furthermore, many state and 
federal government agencies, such as the USDA Forest 
Service, one of the United States largest employers 
of foresters, require a graduate degree for hire and 
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advancement to senior level positions (Innes 2015). Thus, 
an understanding of the composition of and disparities 
within graduate-level forestry curriculum in the United 
States is imperative to making the appropriate curriculum 
adjustments and to producing society-ready foresters.
METHODS
We conducted a quantitative content analysis of 
graduate level forestry curricula in the United States 
in the following sequence: identifying universities and 
programs, compiling curriculum from each institution 
as the data source upon which the content analysis was 
conducted, developing a dictionary, and conducting the 
computer-aided quantitative content analysis. These 
methods are explained in detail below. 
Study Area and Data Set
In this study, we analyzed the graduate forestry curricula 
of all public and private institutions in the United 
States offering Masters degrees in forestry. We did not 
analyze graduate programs in a more general subject 
(such as biology or ecology) with a concentration in 
forestry. Institutions were identified from "Institutions 
with Society of American Foresters Accredited 
Curricula” (The Entomology and Forest Resources 
Digital Information Work Group 1999), the Society 
of American Foresters’ “Guide to Forestry and Natural 
Resource Programs” (2012), and ForestryUSA’s list 
of Colleges and Universities (2016) for those that still 
offered these degrees as of Fall 2016. The resulting 31 
universities and 40 programs appear in Table 1.
Masters programs are the subject of this study, opposed 
to both Masters and Doctoral programs, because of 
their growing prevalence in the forestry profession. 
To compensate for the contraction of undergraduate 
forestry programs as mentioned above, Masters degrees 
are being identified as a viable option to produce trained 
foresters in lieu of an undergraduate degree specific to 
the field (Innes 2015). In addition, those who completed 
a Masters-level forestry program are more employable 
and see higher grades of pay. The USDA, one of the 
biggest forestry employers in the United States, requires 
employees to have at least a Masters degree to be eligible 
for senior positions. In addition, government agencies 
at the state level often feature higher pay and promote 
faster those employees with a graduate education (Innes 
2015). In comparison, doctoral programs in forestry are 
regarded as unnecessary outside of a career in academia 
and may not offer the same degree of financial return as 
a Masters degree (Theodosiou 2012).  
Following the distinction made in Innes (2015), we 
identified universities as offering either Master of 
Science (M.S.), Master of Forestry (M.F.), or both 
degree options. The M.S. program is typically marked 
by its basis in research and the students’ creation of an 
original academic thesis, while the M.F. program has a 
heavier basis in coursework and may or may not require 
a research component. While the M.S. degree prepares 
students for further education such as a Ph.D. or a career 
in forest research, the M.F. is meant for either mid-career 
foresters or those wishing to enter the forestry profession 
directly following completion of the program. In either 
case, the M.F. is a terminal degree program (Innes 2015).
We assume that course titles and descriptions present 
in the official curriculum documents of each institution 
are representative of the learning objectives and topics to 
be covered in each course and are thus indicative of the 
content of forestry curriculum. From this line of logic, 
we assume that a course title or course description that 
contains social keywords will emphasize social values and 
themes in the curriculum, with this logic extending to 
scientific and economic keywords, values, and themes. 
These curriculum documents consisted of course 
catalogs specific to forestry programs and institution-
wide catalogs that were edited to include only courses 
specific to forestry programs; these documents are readily 
available at each institution’s website. We searched for 
keywords in the course titles and course descriptions of 
graduate-level forestry courses for the 2016-2017 catalog 
year; however,  these documents were pre-processed 
to exclude special topics, directed studies, thesis, and 
independent research credits with non-descriptive course 
titles or course descriptions.
Dictionary and Quantitative Content Analysis
We utilized an automated thematic quantitative content 
analysis in this study. A thematic content analysis “aims 
at an assessment of the (frequency of the) presence of 
specified themes, issues, actors, state of affairs, words or 
ideas in the texts or visuals to be analyzed” (Pennings 
et al. 2006). Before performing the automated analysis, 
we used the dictionary to code each course into one 
of the three categories by hand and without the aid of 
software. By performing this manual coding, we wanted 
to see whether the results would be different, more 
informative, or more accurate than an automated method. 
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Nevertheless, we found the results of the manual coding 
to be similar to those of the automated coding reported 
below. Furthermore, the automated analysis benefits from 
being able to analyze several themes occurring within one 
course by analyzing every word in a course description, 
while the manual content analysis simply places each 
course in one of the three categories. Therefore, the 
automated analysis reflects greater nuances present in 
the curriculum documents. Furthermore, an automated 
analysis benefits from a quick display of additional 
metrics, such as total words analyzed and average word 
counts. The automated technique is one of the most 
established research techniques in the social and political 
sciences (IEEE 2016). Thus, we chose this technique to 
analyze the composition of forestry curriculum.
We developed a dictionary following Bengston & 
Xu (1995, 1997) and modified it for use in forestry 
curriculum. The original dictionary published by 
the aforementioned authors consisted of 612 words 
and phrases and categorized forest values into four 
categories: economic/utilitarian, life support, aesthetic, 
and moral/spiritual. For our dictionary, we combined 
aesthetic and moral/spiritual into one category, changed 
life support to science/technology, and added our own 
terms to each category to make the dictionary more 
applicable to values in forestry curriculum. Thus, our 
resulting dictionary consists of 854 words and phrases 
and categorizes terms into three categories: economic/
utilitarian, science/technology, and social/political. We 
did not stem terms, but rather included all words that 
we thought captured the desired inflection. For example, 
“govern,” “governance,” and “government” are all included 
terms.
The economic/utilitarian category consists of 189 terms 
and captures those words that indicate a curriculum 
focus on forest use, especially use for profit. This 
category contains words that are forest products, such as 
“biocomposites”, “lumber”, “paper”, and “entity”; it also 
contains words that signal a focus on economic principles 
of forestry, such accounting, business, and taxation.
The science/technology category consists of 373 
terms and is drawn from the life support category of 
Bengston & Xu (1995, 1997). Based on the words 
placed in this category by the original authors, as well 
as their descriptions of this category, we deemed that 
this category best represents the ecological values of the 
forestry profession as it contains words that are ecosystem 
services or things all life depends on to function, such 
as climate, biodiversity, and soil. Because we tailored this 
category for the forestry curriculum, we added words that 
signaled scientific understanding of forest ecology, such 
as biogeochemistry, dendrology, and genetics. Finally, this 
category also contains words that incorporate the research 
process and the technology used in this process, such as 
Bayesian, data, GIS, and statistics. This category reflects 
both traditional scientific knowledge of forestry as well as 
the modern technological tools we use to obtain and analyze 
this knowledge.
Our last category—social/political—contains 292 terms 
and combines the aesthetic and moral/spiritual categories 
of Bengston & Xu (1995, 1997), which we effectively 
synonymize with social values.  In addition, we added words 
that reflect the shifting social and political dimensions of the 
forestry discipline described above. Our additions include 
words that would signal curriculum on the sociopolitical 
context of forestry, such as “global,” “policy,” and “urban.” 
Furthermore, we also added words that contribute to the 
essential communication and general skills that employers 
often identify as deficiencies in recent graduates. These 
additions include the words “communication,” “leadership,” 
and “writing.”
Our choices in which words were added to the original 
categories depended on which words were present in the 
course documents. In making these additions, all course 
documents were pre-screened (manually), and words 
detected that informed the values present in curricula 
were added to the dictionary. Simply put, the dictionary 
cannot capture all words that reflect economic, ecological, 
and social values, respectively; therefore, words that were 
found to be present in the curriculum documents through 
the pre-screening process were added to one of the three 
categories. Words that are missing from our dictionary 
were left out because of their absence from the curriculum 
documents being analyzed. Future curriculum documents 
will contain new or different courses with entirely new 
course descriptions, so future additions to this dictionary to 
include greater variety in words are expected and welcomed.
It should also be noted that each category in our dictionary 
does not contain the same number of terms. Like the 
dictionary of Bengston & Xu (1995, 1997), the science/
technology category (based on Life Support in the 
aforementioned study) contains the greatest number of 
terms. We found that the number of terms in each category 
has little impact on results because of the low frequency of 
occurrence for many words in the dictionary. In fact, if this 
dictionary were limited to an equal number of the most 
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frequently used terms in each category, the results would 
be much the same (Bengston & Xu 1995, 1997).
QDAMiner 5 and WordStat 7 were used in conjunction 
with this dictionary to search the course titles and 
descriptions in each institutions’ curriculum documents 
for presence of key words. Our new dictionary is 
presented alphabetically and by category in Table 2.
RESULTS
We completed a content analysis of each institutions’ 
curriculum documents using a dictionary altered 
for use in forestry curriculum from Bengston & Xu 
(1995, 1997). Figure 1 displays the results by each 
institution, and Figure 2 shows the results for the 
combined documents of every institution analyzed. 
The results are shown as a percentage of occurrences 
across all three categories. For example, 66% of words 
detected across all schools’ curriculum documents 
were from the science/technology category. The 
remainder of occurrences fell into the economic/
utilitarian category at 18% and the social/political 
category at 16%.  In total, 69,292 words were analyzed 
across 31 curriculum documents. We excluded certain 
words from analysis due to their uninformative nature. 
Examples of excluded words include “about,” “not,” 
“since,” “such,” “under,” and “yes.” A total of 23,445 
words were excluded across all curriculum documents, 
equating to 33.8% of total words excluded. In all, out 
of words placed into one of the three categories, 7023 
words were detected from the science/technology 
category, 1951 were detected in economic/utilitarian, 
and 1766 were detected in social/political.
“Environmental” was the word with the highest 
frequency, with 382 total occurrences. Out of the 
854 words and phrases present in the dictionary, 300 
were detected in the text. Interestingly, the leftover, 
uncategorized words with the highest frequency in 
descending order are “credit,” “students,” “spring,” 
“offered,” “fall,” “hours,” and “graduate.” While it 
makes sense that these would be high frequency words 
in curriculum documents, they are uninformative in 
forest values and curriculum composition. Word 
clouds of the most frequently detected categorized 
and uncategorized words can be found in Figures 3 
and 4, respectively.
Previous studies and Symposia, including the most 
recent Berkeley Summit, recommend that forestry 
curriculum should equally emphasize each of the 
curriculum categories, but this is not the case for 
undergraduate curriculum (Bullard et al. 2014, Sample 
et al. 1999, Sample et al. 2000, Sample et al. 2015). Our 
results show that these same curriculum disparities are 
consistent at the graduate level. Across all institutions, 
science/technology had the greatest percentages of 
occurrences by far, with 66% across all institutions 
and with no institution falling below 52%. The highest 
occurrence occurred at California Polytechnic at 89%, 
where social/political occurrences were only 4% at 
this institution. Science curriculum continuing to 
dominate across institutions is indicative of curriculum 
inertia, and the traditional technical emphases of the 
discipline persist and show resistance to change.
Likewise, social/political occurrences lagged far 
behind the science/technology category. This 
category accounted for 16% of occurrences across all 
institutions, which is far below the goal of 33%. What 
is more, social/political words accounted for less 10% 
of total occurrences in seven out of the 31 institutions 
analyzed, and this score was less than 20% in all 
but three institutions. The school with the greatest 
occurrence in the social/political category was Yale 
University at 29% followed closely by the University 
of California, Berkeley at 26%. Thus, while scientific 
and technical curriculum continues to dominate at the 
graduate level, the discipline demonstrates that it is 
slow to adapt in incorporating social curriculum. 
Results were mixed in the economic/utilitarian 
category. This category accounted for 18% of total 
occurrences across all institutions, which is nearly 
equal to the 16% for social/political occurrences 
across all institutions. However, results are more 
variable among individual institutions. Six out of 
the 31 institutions had scores of under 10% in this 
category, 16 institutions had scores between 10% and 
19%, and nine institutions were at 20% or above. The 
scores spread from 6% at the University of Wisconsin 
to 33% at the University of Maine, Mississippi State 
University, and Auburn University. A higher score in 
this category would indicate a curriculum emphasis 
on extractive resource management and the study 
of forestry for its profitable utilization. While these 
scores establish an important baseline, it would be 
more interesting to measure their change over time. 
In this way, we could gather a better idea if the 
economic and utilitarian aspects of the curriculum had 
experienced a change over time.
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DISCUSSION
The forestry profession in the United States has evolved 
significantly throughout our country’s history of resource 
management. Once a discipline primarily concerned 
with extractive resource management, economic activity, 
and the technical expertise necessary for these activities, 
forestry has evolved and broadened as a discipline. 
Forests are now being managed for a plethora of 
purposes, some for their instrumental value and others 
for their non-instrumental, inherent worth (Xu & 
Bengston 1997). Forest professionals and the general 
public alike recognize the value of social strategies in 
managing forests. Society depends on the world’s forests, 
which are increasingly stressed to meet changing global 
needs and adapt to changing conditions from climate, 
pests, invasive species, and population growth.  As such, 
the forestry profession now requires understanding of 
sustainability, urban forestry, forest law and political 
science, and cross-cultural collaboration in successfully 
managing forests for the public good (McGown 2015).
While the profession has evolved to reflect these changes 
by incorporating social concepts, forestry education at the 
undergraduate level has not, threatening the success of 
forestry higher education. As our study shows, graduate 
curriculum is similarly deficient in social and political 
topics. It is recommended that the curriculum be split 
evenly between scientific, economic, and social subjects 
(1/3 each) to produce a well-rounded curriculum and 
“society-ready” foresters. Yale is close to meeting this 
goal, as 29% of detected language in their curriculum 
documents fell into the social/political category. The 
University of California, Berkeley is not far behind at 
26%. Overall, however, graduate programs across the 
country have more work to do and must dramatically 
restructure their curriculum to remain viable.
Our study did not find a spatial trend in the prevalence 
of social curriculum. That is to say, location of a school 
is not a predictor of prevalence of social curriculum. For 
example, the University of California, Berkeley at 26% 
is spatially proximal to California Polytechnic at 4%. 
However, it is noteworthy that over half (5/9) of schools 
with 10% or less occurrence of social curriculum are in 
southern states.
Advantages & Limitations
While a survey or interview allows for a snapshot of the 
study question at a particular moment, a quantitative 
content analysis is more accurately replicated, allowing 
for the study of trends in data over time (Bengston & Xu 
1995). Furthermore, a content analysis is an unobtrusive 
form of research in that the subject does not know it 
is being analyzed. While a subject’s response may be 
different under the setting of a survey, the contents of 
the curriculum documents that we analyzed will remain 
the same whether they are under analysis or not. 
For our analysis, we chose the word as the unit of text. 
Thus, instead of analyzing a sentence or an entire course 
description as one unit, our dictionary classified individual 
words into one of the three categories. This choice allows 
us to detect nuances and multi-disciplinarity within 
a single course. For example, the following course title 
contains words from multiple dictionary categories: 
“Research Processes in Forest Resources”. While the 
underlined words are coded in the science/technology 
category, the boldface word is coded in the economic/
utilitarian category. This example brings to light some 
level of multi-disciplinarity in the course that would 
otherwise go undetected if our unit of text was larger 
than the word.
Nevertheless, this method does have limitations. We 
recognize that the meaning of a word changes based 
on its context. For example, we coded “community” 
into the social/political category. While it is true 
that this word is correctly coded under the context of 
community organization, global community, and community 
involvement, it may be coded incorrectly in the context 
of ecological community, genetic community, and biological 
community. Under the latter example, “community” 
indicates a scientific topic. While we did attempt to 
code words based upon the context in which they are 
used most of the time in the curriculum documents, we 
cannot control for context-based coding in this analysis.
We recognize another limitation based on the 
typical structure of most graduate programs. While 
undergraduate programs are primarily curriculum based, 
many graduate programs are research based, centered 
around independent research with light coursework. The 
amount of research varies by institutional requirements 
and program. As previously mentioned, the M.S. has a 
heavier research emphasis, while the M.F. contains more 
coursework. Thus, the curriculum in research-based 
programs may not be as indicative of student learning 
outcomes depending on their independent research, 
faculty research, and faculty backgrounds. We recognize 
this limitation in our data source and use curriculum 
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documents as a proxy for these other indicators in our 
analysis.
These limitations and insights leave us with some 
interesting future research directions. Our analysis looked 
at the curriculum documents of a single catalog year, 
establishing an important baseline for future curriculum 
improvement. However, enrollment and curriculum data 
is historically limited for natural resources programs, at 
both undergraduate and graduate levels but particularly 
for the latter. Indeed, it would be more informative to 
analyze curriculum documents over time to ascertain if 
curriculum disparities have improved from the past and to 
set attainable goals for future adjustments. While setting 
a baseline is important, this study should be taken in 
the context of the broader subject of forestry curriculum 
and continuing education at the graduate level. It is our 
hope that others will continue to research this topic and 
generate improvements in forestry curriculum and the 
profession as a whole.
Furthermore, we are left with the following questions: 
Why are curriculum disparities greater at some 
institutions than at others? How can we identify the 
factors hindering curriculum development and make 
improvements? Curriculum recommendations will 
be addressed in the following section, but we are left 
pondering the first of these questions. We found that 
the reasons underlying curriculum differences among 
institutions is another topic that deserves its own in-
depth analysis to draw any fruitful conclusions. Thus, 
this topic was outside the scope of this particular project, 
and we hope that future research may analyze faculty 
background, faculty research, student research, and 
funding sources to answer this question and discern the 
reasons for persistent curriculum disparities.
CONCLUSION: CURRICULUM 
RECOMMENDATIONS
In order to produce society-ready foresters, forestry 
curriculum must continue to emphasize scientific and 
technical competencies while broadening to include 
social and political skills with equal emphasis. Gilless 
(2015) perfectly summarizes this idea:
Although the traditional emphasis on extractive 
resource management in the forestry curriculum 
may have been quite appropriate at one point in 
time, the trend in many forestry programs toward 
deemphasizing this [extractive focus] to make space 
for political science, sociology, law, conflict resolution, 
cultural studies, and others, will arguably produce 
graduates possessing skill sets that make them more, 
not less, valuable even to ‘traditional’ employers in 
forest industry or land management agencies.
The following are recommendations to help achieve this 
expansion of social curriculum while still maintaining 
technical competencies.
Incorporate additional course components. Maintaining 
depth in scientific and technical competencies while 
expanding curriculum to include essential social and 
political expertise is one of the most challenging 
obstacles to improving forestry curriculum (Sample et 
al. 2015). Universities have found success in weaving 
experiences that facilitate social competencies into 
scientific curriculum. Without adding courses or 
credit hours, the addition of field components, service 
learning projects, group assignments, and cornerstone 
and capstone projects can transform a technical course 
into a multidisciplinary one that teaches both scientific 
and social competencies (Bullard 2015). These additions 
transform the learning process from task-oriented to 
process-oriented and facilitate cooperative learning, 
enhancing students’ ability to work with people and take 
on leadership roles (Thompson et al. 2003).
Establishing international connections. There is also a 
recognized need to internationalize the context of forestry 
education. This move will improve forestry education 
from multiple angles. While forest management 
regimes are typically focused on the local ecosystem and 
political context in which they exist, the consequences 
of forest management are global in scale and typically 
require a level of international understanding. Simply 
incorporating international angles into curriculum will 
generate multicultural awareness and produce foresters 
that are global problem solvers (Kanowski 2015). At 
the Berkeley Summit, student participants noted that 
international field components were often the best way to 
gain an international perspective of forest management 
(Kanowski 2015). In addition to incorporating 
international management concepts into the curriculum, 
international connections with other institutions can lead 
to joint projects and even bring in new faculty (Bragg 
& Tappe 2015). Forestry programs benefit from fresh 
faculty perspectives and novel faculty expertise, which is 
often the basis of curriculum development and student 
learning. Furthermore, connections with international 
institutions can lead to student exchanges, diversifying 
the student body and bringing international perspective 
to the student population (Bragg & Tappe 2015).
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Host communal meetings, discuss the issues. In addition to 
these improvements, symposia and summits, such as the 
North American Summit on Forest Science Education 
at Berkeley in 2014, may hold a valuable place in 
bringing about change in the realm of forestry education. 
The host, University of California Berkeley, facilitated a 
summit that centered on many of the themes discussed 
above, such as maintaining breadth of curriculum, 
internationalizing perspectives, and incorporating 
collaborative field experiences (McGown 2015). In 
addition, the University of California, Berkeley had the 
second highest occurrence of social themes in curriculum 
at 26%. As such, perhaps the hosting of a curriculum 
conference may accelerate changes in an institution's 
curriculum.
 Further studies are necessary to provide further 
recommendations, elucidate the root cause of these 
issues, and continue progress in improving forestry 
higher education and producing society-ready foresters.
 
APPENDIX A 
Table 1. Institutions and degree programs analyzed are 
organized alphabetically by state.
Table 2. Our additions to the published dictionary of Bengston 
& Xu (1995) are organized alphabetically by category. 
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APPENDIX B 
Figure 1. Category occurrences displayed as percentage of 
total occurrences were measured for each institution.
Figure 2. Category occurrences displayed as percentage of total 
occurrences were measured from the combined curriculum 
documents of each institution.
Figure 3. Word frequencies for categorized words are visually 
displayed in a word cloud. Most frequently occurring words 
(with frequency in parenthesis) are environmental (382), 
research (371), natural (313), analysis (300), and ecology 
(284).
Figure 4. Word frequencies for un-categorized words are 
visually displayed in a word cloud. Most frequently occurring 
words (with frequency in parenthesis) are credit (384), 
students (369), spring (362), offered (361), fall (341), and 
graduate (330).
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